Background. High childhood disease burdens in South Africa (SA) prioritise the need for careers in paediatrics. Experiences of junior doctors during internship may influence career trajectories in a direction that is discordant with national health priorities. Objective. To explore the influence of the learning environment and demography on career intentions of SA paediatric interns. Methods. This cross-sectional study involved sampling intern groups at the start and completion of internship in paediatrics to determine their career intentions. A validated version of the Postgraduate Hospital Educational Environmental Measure was used to measure perceptions of the learning environment (LE) in the post-paediatric internship cohort. Measures of the LE in combination with demographic factors were compared with career intentions. Associations were determined by t-tests or analysis of variance and χ 2 tests. Results. A total sample size of 422 was obtained from two separate cohorts, which were demographically similar except for age. Most interns (88.4%) intended to remain in SA, with 72.6% indicating an intention to practise in the public healthcare sector. There was a high intention to specialise (85.9%), and 60.2% were keen on a career that involved children. Previous educational exposure and demographic factors other than gender did not significantly influence career intentions. Perceptions of the LE significantly influenced decisions to stay in SA's public sector and to care for children. The decision to specialise, however, was not influenced by demographic variables or perceptions of the LE. Conclusions. Paediatric interns from diverse sociocultural and educational backgrounds had similar career intentions. Most interns were keen to work with children in SA's public sector. However, learning experiences during internship significantly influence these intentions and have the potential to drive young doctors away from SA, its public health service and paediatric care. Ensuring that training and support of interns are optimised is essential if SA is to align its healthcare needs with the aspirations of its future healthcare workers.
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The mismatch between the number of medical practitioners in the public healthcare sector and disease burden is most evident in sub-Saharan African (SSA) countries. [1, 2] Despite efforts to increase the number of medical practitioners, high migration from SSA countries and the shift towards private healthcare have perpetuated this inequity. [3] Newly qualified doctors usually start their careers in the public sector, but the odds of their leaving this sector increases with time. [4] These patterns of career choice highlight the mismatch between the intentions of most African medical students and the health workforce needs of the continent. [3] A similar pattern is evident in the South African (SA) setting, with inequitable doctor-patient ratios between private and public healthcare and rural and urban practice, and high aspirations on the part of junior doctors to work abroad. [5] Within-country trends further indicate the continued preference for private rather than public health service among practitioners. [6] While the undergraduate training period serves as an important influence on career choice, the experience immediately after graduation is becoming increasingly critical in these decisions. [7, 8] Career directions seem to be decided early in junior doctors' postgraduate years. [9, 10] SA medical doctors enter a 2-year internship immediately after graduation. This formative period includes four major and four minor disciplines. Paediatrics was introduced as a major discipline concurrent with the implementation of the 2-year internship, [11] and is a relatively recent addition to the internship rotation compared with the other major disciplines of surgery, internal medicine and obstetrics. In addition, demographic shifts in the composition of interns have occurred following changes in the recruitment policies of most SA medical schools, in attempts to redress the inequities of apartheid. [12] Little is known about the influence of internship training on career intentions, specifically in terms of paediatrics, in a transforming medical community.
SA paediatric interns work in an environment with a high disease burden. High neonatal, infant and under-five mortality rates reflect multiple burdens of disease, with HIV, tuberculosis and socioeconomic deprivation influencing childhood disease patterns. [13] Excessive workloads, high levels of stress and burnout are constantly being reported among all junior doctors, including interns. [14] In addition, poor supervision and institutional challenges with regard to poor infrastructure and management add further dimensions to an already challenging learning environment (LE) for interns.
The LE has been defined as a 'set of factors that describe a learner's experience within an organization' . [15] The clinical LE has been described as consisting of three parts. [16] The first part includes the provision of shelter, comfort and food, and refers to the infrastructure and physical facilities interns work in. The second part relates to support and feedback and includes the levels of harassment interns experience in the LE. The third part refers to the structured training, supervision, coaching and RESEARCH learning required to develop the professional expertise of the intern. [16, 17] The LE has been shown to influence trainees' learning processes and outcomes, [18, 19] and satisfaction with the LE influences future achievements of trainees. [20, 21] The Postgraduate Hospital Educational Environmental Measure (PHEEM) is a well-recognised instrument used internationally to assess the LE in postgraduate medicine, including medical internship. [22, 23] Attempts to determine the factors that influence the decisions of medical practitioners to care for children in areas with a high childhood disease burden require an understanding of the experiences and career intentions of interns who are already serving this need. The internship period offers a window of opportunity to influence long-term career choices. [24] To align national health priorities and to optimise healthcare would require identification of strategies to target medical practitioners early in their careers. [3] 
Objective
To explore the influence of the LE in internship and demographic factors on the career intentions of interns with regard to paediatrics in an environment with a high disease burden by: (i) exploring the intentions of a cohort of SA medical interns in terms of future careers involving caring for children in the public health system; (ii) comparing career intentions before and after exposure to the paediatric internship LE; and (iii) investigating the influence of demographic factors and perceptions of the LE on interns' career intentions.
Methods

Research design
This was a cross-sectional cohort study.
Procedure
The sample population included two cohorts of interns sampled at two different times from four hospital complexes (comprising eight hospitals) in both major cities of KwaZulu-Natal (KZN) Province, SA. All four hospital complexes include large regional hospitals with high childhood disease burdens.
The primary cohort consisted of interns who had completed their internship in paediatrics and so had experienced the LE in this domain in an institution with a high disease burden. This cohort was sampled at the end of December 2015 and is referred to as the post-internship cohort. The second cohort, sampled in January 2016, consisted of new interns who were about to start their internship and had not had any exposure to the LE of internship in paediatrics. All eligible interns were informed of the study and invited to participate. Participants were informed of their rights and could withdraw at any stage.
The survey instrument
The primary author (KLN) used a survey instrument that comprised three segments. This instrument was part of a larger study on learning experiences of interns in KZN. The first segment of the survey instrument collected data on demographic variables related to sociocultural factors and prior educational exposure. Sociocultural variables assessed were gender, self-identified ethnicity, geographical location of the intern's home, and parental educational level. Geographical location was defined as consisting of three categories, namely urban (mainly city and suburban neighbourhoods), semiurban (mainly 'township' neighbourhoods outside the main cities or towns) and rural (growing up on a farm). These distinctly different areas reflect significant racial and socioeconomic divisions in the SA context. [25] Prior educational exposure was determined by gathering data on the type of high school attended (whether a fee-paying or non-fee-paying school) and university attended for undergraduate medical training (whether the local university or a university outside the province or country). [26] These variables are recognised as important criteria in redressing inequity, and most SA medical schools have amended their undergraduate selection criteria based on these factors. [12] Self-reported undergraduate performance in paediatrics in the final year was used as a marker of undergraduate interest in paediatrics and was assessed to determine any relationship with career intention.
The second segment of the instrument collected data relating to perceptions of the LE as measured by the PHEEM. The original developers of the instrument, following qualitative and quantitative methods of research, proposed three subscales related to teaching, role autonomy and social support. [22] A local SA version of the PHEEM instrument was validated in a cohort of paediatric interns in four hospital complexes in Durban and Pietermaritzburg. [26] Cronbach's alpha to assess internal consistency of the local PHEEM was 0.943 for the overall scale. Cronbach's alpha for the teaching, autonomy, and social support subscales was 0.920, 0.815 and 0.760, indicating good reliability. Construct validity was measured with a factor analysis that indicated that a scale with three factors had 42% of the total variance explained. The three subscales based on the original tool were used to assess the LE. [26] The PHEEM used in our study had eight minor changes to the original 40 items to accommodate terminology relevant to SA and paediatrics. Each participant scored each item on a five-point Likert scale, where 1 = strongly disagree and 5 = strongly agree. The original questionnaire used a scale of 0 -4, while we followed a more conventional scale of 1 -5 as used by some authors. [20] The LE was measured only in the post-internship cohort who had completed their internship in paediatrics in December 2015.
The third segment of the survey instrument collected data on career intentions of interns in terms of their long-term future. This included working in or outside SA, and if the decision was to work in SA, whether this would be in the public or the private health sector. Information was also obtained on the intention to enter a medical specialty or general medical practice, and the likelihood of caring for children in whatever future career the respondent intended to pursue.
The questionnaire was group-administered by the primary author at each hospital. The group-administrative procedure ensured an improved response rate and immediate response to queries.
Sample size
A sample size calculation was based on the comparison of demographic variables and career intentions with PHEEM scores. Using a one-way analysis of variance (ANOVA) with up to four groups, the detection of a medium effect size (Cohen's d), at 80% power and the 5% significance level, a sample size of 180 was required. [27] 
Data analysis
The overall PHEEM scale and subscale scores were calculated for each participant. The negatively worded items (7, 8, 11 and 13) were reverse-scored. Where there were missing data, means were computed based on data for available items, provided this did not exceed 20% of the items. The χ 2 test was used to assess the relationships between demographic variables and career intentions, and between these variables and intern group. Fisher's exact test was used for 2 × 2 tables or where the requirements for the χ 2 test could not be met. The relationship between age, PHEEM scores and demographic variables and career intentions was assessed by the t-test (or ANOVA for more than two categories). Where the data did not meet the assumptions of these tests, a non-parametric alternative, the Wilcoxon rank sum test (or the Kruskal-Wallis test for more than two categories) was RESEARCH used. Data analysis was carried out using SAS version 9.4 for Windows (SAS Institute, USA). The 5% significance level was used.
Ethical approval
Ethical approval for the study was obtained from the University of KwaZulu-Natal Bio- 
Results
Sample size and response rates
The total sample size of 422 respondents was adequate for the purposes of the study. The 2015 post-internship cohort (n=209) represented a response rate of 55.3%, and the 2016 pre-internship cohort (n=213) a response rate of 86.9%.
Demographic factors
As expected, there was a significant age difference (p<0.0001) between the preand post-internship cohorts. The median age of the pre-internship cohort was 24 (interquartile range (IQR) 24 -25) years, as opposed to the median of 26 (IQR 25 -27) years for the post-internship cohort. Table 1 sets out the other demographic characteristics of the two cohorts of interns surveyed. With regard to gender, ethnicity, geographical location of the intern's home, parental educational level, high school attended and self-reported final-year marks in paediatrics, the differences between the cohorts surveyed were not statistically significant. Most of the interns sampled (87.5%) had completed their undergraduate studies at medical schools in SA, with 12.5% having graduated from non-SA medical schools. Fig. 1 illustrates the distribution of interns sampled who had attended various SA medical schools. The largest proportion had obtained their undergraduate medical qualification from the University of KwaZulu-Natal (29.4%), followed by the University of Pretoria (13.8%), Stellenbosch University (13.4%), the University of the Witwatersrand (13.1%) and the University of Cape Town (11.9%). Table 2 sets out the career intentions of all the interns sampled and compares the pre-internship and post-internship cohorts.
Preferred location of practice
The majority (88.4%) of all interns indicated an intention to practise in SA. Overall, 72.6% of the interns intending to practise in SA indicated a preference for public sector service. However, almost a third of the post-internship cohort (32.7%) indicated a preference for private sector practice. This RESEARCH was a percentage significantly higher than the 22.5% reported in the pre-internship cohort who indicated a preference for private sector practice.
Intention to care for children and intention to specialise
When asked about the likelihood of caring for children in their future careers (whether in general practice or in their chosen specialty), 60.2% intended to care for children. This percentage was similar across the cohorts. The majority of interns (85.9%) intended to specialise in the future. This figure was not significantly different in the two cohorts sampled. Table 3 shows the relationships between demographic variables and previous educational exposure with career intentions of the interns.
Influence of demographic and educational factors on career intentions
Ethnicity, family educational level, geographical location of the intern's home and type of high school attended did not significantly influence intentions to practise in SA or or to practise in the public or private sectors. These sociocultural factors were also not found to be significant in influencing intentions to specialise among the sampled interns.
Significant associations were found between gender and intentions to practice in the private sector and to care for children. A higher proportion of male interns (44.4% of all male interns) than female interns (16.6% of all female interns) indicated an intention to move to the private sector. A higher proportion of female interns (64.4% of all female interns) than male interns (only 45.3%) indicated an intention to care for children in the future. Significant associations were found between ethnicity, the geographical location of the intern's home and their intention to care for children. More interns who self-identified as black African (71.7%) indicated a preference for paediatric service compared with Indian (60.0%) and white (54.3%) interns and those of mixed race (40.7%). A higher proportion of interns from rural areas (82.2%) than interns from urban (58.0%) and semi-urban (57.0%) locations intended to care for children.
Educational factors and career intentions
The intentions of interns to practise in SA, to specialise and to work with children were not significantly associated with the medical school they graduated from or their performance in the final year of their undergraduate paediatric studies.
An intention to stay in the public sector in their future careers (among those who indicated that they intended to practise in SA) was significantly associated with whether an intern had graduated in SA or in another country, and with performance in the final year of undergraduate paediatric studies. A higher proportion of non-SAgraduated interns (44.7%) than locally graduated interns (25.3%) indicated an intention to work in the private sector.
Compared with interns who indicated that they had obtained ≥60% in final-year paediatrics, a higher proportion of interns who had scored <60% indicated a preference to work in the private sector (23.9% v. 44.0%).
Association between perceptions of the LE and career intentions
The relationship between the overall PHEEM scores and the three subscale scores measuring interns' perception of their LE and career intentions is summarised in Table 4. Significant associations were found between the overall PHEEM score and career intentions of interns following the paediatric internship. There was a significant association between the mean PHEEM score and intention to practise in SA. The mean score (standard deviation (SD)) for interns intending to leave SA (3.07 (0.65)) was significantly lower than that for interns intending to practise in the SA private sector (3.50 (0.54)) and in the SA public sector (3.62 (0.43)) (Fig. 2) . Similar relationships were seen across all three of the PHEEM subscales of teaching, role autonomy and social support. There was a significant relationship between the overall PHEEM score and intention to pursue paediatric practice in the future. Interns who indicated an intention to care for children scored significantly higher on the PHEEM (3.59 (0.44)) than those who 
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preferred not to care for children (3.42 (0.56)). A similar relationship was found in the teaching and role autonomy subscales. There was no significant relationship between the intention to specialise and perceptions of the LE as measured by the PHEEM instrument.
Discussion
This study has shown that perceptions of the LE in which interns work significantly affect their career intentions, while most of the demographic factors analysed were not found to influence these intentions. The good responses obtained with the group administration are similar to other studies in which the PHEEM was used to measure the LE. [23, 28] Apart from the expected age difference, the demographic similiarities between the pre-and post-internship cohorts allowed for the comparison of career intentions across the groups as representing either interns with experience in the paediatric LE during internship or those without experience.
The demographic composition of the interns in these cohorts reflected changes in undergraduate recruitment and admission policies. This sample included an increasing number of black African and female newly qualified doctors in both cohorts, which reflects the overall changes in the medical practitioner community in SA. Although the majority of interns came from urban homes with 
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university-educated parents, over a third came from semi-urban or rural homes and nearly a third from families in which neither of the parents had obtained a tertiary qualification.
Practice preference for SA's public sector service
In this study, only 11.6% of the interns indicated an intention to leave SA after completion of their internship and community service. This figure is similar to reports from previous SA studies. [5, 29] The proportion of medical practitioners intending to emigrate is much higher among cohorts sampled in other SSA countries, reflecting an advantage for SA, possibly owing to its relatively better-resourced postgraduate training infrastructure than other SSA countries. [3, 4] This positive trend of the bulk of junior doctors intending to remain in SA provides an opportunity to harness their potential and align it to national priorities. A further positive finding was that over two-thirds (67.3 -77.5%) of interns intended to work in the public sector. However, the proportion of respondents who intended to work in the public sector dropped after internship, possibly reflecting the influence of the LE on the decision to move from SA's public to private healthcare sector. The trend towards leaving the public sector for the private sector mirrors findings in the rest of SSA, [4] where the odds of doing so increase each year. The figures also support those in a study where a third of junior doctors indicated a preference to practise in the private healthcare sector. [3] The finding that ethnicity, family educational background and geographical location of an intern's home had no significant role in decisions to leave SA or to work in the public sector indicates that most newly qualified SA doctors have very similar career intentions. Career intentions seem similiar across universities in SA, and in this study, individual self-reported undergraduate performance was shown not to have any association with career choice. The preference of non-SA-trained graduates to work in the private health sector needs further exploration with larger samples. It is possible that graduates who trained eslewhere are keen to work in SA specifically so that they can enter the lucrative private sector.
Intention to specialise
The high proportion of respondents intending to specialise in a branch of medicine (>85%) is similar to other reports on career choice among junior doctors. [3, 5, 30] It is diffcult to determine when this decision is actually being made. The high intention to specialise in both the pre-and post-internship cohorts suggests that undergraduates may nurture the idea of specialising, and the internship period, with its modular approach of four major and four minor specialties, serves to entrench the idea further. Demographic factors were not shown to influence the decision to specialise, reinforcing the finding that aspirations were similar among most qualifying interns.
The high proportion of respondents intending to specialise raises concern, especially in view of the fact that national priorities strive to create a strong primary healthcare infrastructure and workforce. Findings that over half of all doctors in developed countries will become general practitioners reflect this discrepancy between junior doctor career intentions and national requirements. [31] Long-term studies have indicated that half of those who intended to specialise were in fact working in general practice when tracked within 10 years after qualification. [9] These findings may suggest that the aspirations to specialise that are firmly entrenched following medical school and internship are incongruent with the actual healthcare needs of most countries. The observation that most medical doctors who originally intended to specialise enter general practice needs further exploration in the SA context, where a strong primary healthcare foundation is integral to national plans to ensure more equitable healthcare delivery.
Intention to care for children
With the burden of child health remaining high in SA, a major strategy towards improving paediatric care is to ensure the training of healthcare workers who are competent in and passionate about caring for children. Our finding that ~60% of interns intended to care for children represents another opportunity to harness these desires in the early post-qualification years by mentoring, supporting and encouraging careers in paediatrics and child health during this period. Gender has been recognised as a factor in choosing paediatric care, and this study supports this finding. [32, 33] The finding that higher proportions of black Africans and interns from rural areas favoured careers in which they would care for children needs further exploration, especially in the context of the transforming demographics in the medical practioner population.
Influence of the LE on career intentions
The significant influence of interns' perceptions of the LE on decisions to work in SA, in the public sector and with children clearly indicates the importance of the internship LE in shaping This study further indicates that negative influences in the LE steer interns away from careers that would support national health priorities such as caring for children in the public sector. Given the reported challenges in ensuring quality training and optimal standards of care at institutions where interns work, the importance of the internship accreditation processes needs to be re-emphasised to ensure successful learning in an optimal LE. [34] [35] [36] Ensuring an optimal LE in internship has the potential to significantly affect longterm health workforce planning.
Study limitations
This study analysed data from two separate cohorts, as opposed to documenting the changing intentions in one cohort over time. Interns in only one province of SA were sampled, representing the LE of only one provincial health department. Furthermore, the study focused on one specific discipline during internship and may not be representative of other specialties. No qualitative data were collected, and only quantitative measures of self-reported intern perceptions are presented.
Conclusion
In this study, most newly qualified medical doctors indicated an intention to work in SA's public healthcare sector and a desire to care for children. Apart from gender, other demographic factors did not appear to influence these decisions significantly. However, internship was shown to be a critical phase, as perceptions of the LE signficantly influenced interns' career decisions, with negative experiences potentially steering them away from working with children in SA's public health system. The study shows that the impact of the LE must be considered when designing and accrediting training programmes for junior doctors.
To tackle SA's high childhood disease burden, increased efforts to understand and improve the training environment during paediatric internship are required. Further qualitative studies and investigations across more disciplines and provincial settings are needed to fully understand the roles of factors in training and the LE on future workforce predictions and career trajectories. This brief but critical period in junior doctors' training may be the only opportunity we have to align the aspirations of newly qualified medical practitioners with national healthcare needs.
